The mortality rate associated with HIV/AIDS has decreased dramatically after highly active antiretroviral therapy (HAART 
Introduction
Acquired immunodeficiency syndrome (AIDS) is a set of symptoms and infections that are life threatening and result from damage to the human immune system. It is caused by the human immunodeficiency virus (HIV), and was first identified in 1981. It is the fourth biggest killer worldwide and the most quickly spreading disease of the century [1, 2] . It is now 26 years since the first case of AIDS was reported in 1985 in China. According to recent reports from the Ministry of Health in China [3] , by the end of October 2010, the cumulative total of reported HIV-positive cases was 370,393, including 132,440 AIDS cases and 68,315 recorded deaths. The AIDS epidemic in China is rising, and prevention and treatment are major concerns.
Highly active antiretroviral therapy (HAART) is very effective in suppressing viral replication and has led to a significant reduction in the mortality rate of the disease, an increase in the life expectancy of HIV/AIDS patients, and an improvement in quality of life (QoL) of these patients [4] [5] [6] . However, issues such as, viral reservoirs, drug resistance, high dosage and drug costs, have led to a significant crisis in the management of HIV/AIDS, particularly in developing nations, where there is the greatest need [7] [8] [9] . It has become evident that HAART does not offer a complete solution to the problem. Therefore, additional and alternative anti-HIV therapeutic strategies urgently need to be explored [10] . Traditional Chinese medicine (TCM) is one of the mainstays of complementary and alternative medicine, and its use has increased [11] . Generally, people with HIV/AIDS use TCM for four main reasons: to enhance their immune function, to treat symptoms, to improve their QoL, and to reduce side effects related to medications [12, 13] . The objective of this article is to review the recent use of TCM in HIV/ AIDS in China.
According to the review by Wang Jian [14] , research on TCM for the treatment of HIV/AIDS has gone through three stages: a perceptual stage, a preliminary study stage, and the stage of gradually standardizing and improving treatment.
Chinese Herbal Medicine
Treatment of HIV/AIDS remains inadequate because the HIV virus mutates rapidly, appropriate animal models are lacking, development of a vaccine has great difficulties and existing anti-viral treatments cannot fundamentally destroy the virus. There may be, therefore, a potential role of TCM in the treatment of HIV/AIDS. After years of clinical applications, it should be possible to develop effective drugs from the numerous existing natural traditional medicines for the treatment of HIV/ AIDS. On this basis, research on natural medicines that suppress HIV/AIDS is currently being carried out all over the world. In particular, Professor Lv, Professor Wang and colleagues of the China Academy of Chinese Medicine Sciences, Professor Luo of Kunming Institute of Botany, and other scholars have been performing research in this area for the past 20 years [15] .
There are three aspects to the research on TCM for the treatment of HIV/AIDS: firstly, single herbs are screened; secondly, the active herbal ingredients are studied, and thirdly, compounds of Chinese herbal medicine are studied.
Research on Single Herbs
In the past 20 years, many scholars who conducted research on Chinese herbal medicines found that a variety of traditional medicine to some extent had inhibitory effects on HIV and improved immune function. Thousands of herbs have been screened for anti-HIV activity. Over 140 kinds of herbs have been shown to have inhibitory effects on HIV. Of those herbs, more than 20 species showed strong anti-HIV activity [15, 16] (Table   1) . Rebuilding the immune system is crucial because AIDS patients have severely impaired immune function. Almost all tonics used in TCM had varying degrees of effectiveness in enhancing immune function [17, 18] .
Research on Herbal Ingredients (Table 2)
At present effective extracts of herbal compounds include 15 polysaccharides, seven alkaloids, 29 flavonoids, 29 terpenes, eight coumarins, eight tannic acids, four plant hemagglutinins, four quinolones, two peptides, and various others [19] [20] [21] . The mechanisms of action include the competitive and non-competitive inhibition of reverse transcriptases, proteases, and interference with the viral entry into cells. These promising results support the search for further Chinese herbal medicines that are effective anti-HIV agents.
Clinical Studies of Compound Chinese
Herbal Medicine [22, 23] . Three RCTs have reported that the use of Chinese herbs (Tangcao tablets, Aining Granule and ZY-4) for 6-12 months stabilized and promoted immune function compared with the control group [24] [25] [26] . Clinical studies [22] [23] [24] [25] [26] have shown that TCM could improve the signs and symptoms of HIV/AIDS (such as fatigue, diarrhea, fever, and rash) and QoL, and have some effect in increasing and stabilizing immune function, but the effect on viral load was not obvious. As the sample sizes of the current clinical studies were small and observation times were short, future studies will need to address these issues. The use of the RCT method of clinical trials would also yield results that are more scientific and objective.
Nine RCTs [27] [28] [29] [30] [31] [32] [33] [34] [35] have reported that using Chinese herbs had a positive effect on HIV/AIDS-related diseases, such as oral candidiasis, peripheral neuropathy, pneumonia and diarrhea, and could improve QoL. However, there were some problems with the overall quality of research, which was not high, and study designs were defective (e.g., small number of cases, random applications, short times of observation, blind implementation). Those problems affected the reliability of the conclusions drawn from the studies. Therefore, the results of those studies will need to be further verified in a large sample, and with more rigorous and extensive clinical research. TCM is becoming widely acknowledged abroad for its medicinal benefits. Yang et al. [36] analyzed the dynamic observation results of CD4 + and CD8 + T lymphocytes from 13 HIV/AIDS patients in Tanzania, who have survived for more than 10 years. The analysis showed that long-term TCM intervention was effective in increasing and maintaining CD4 + T lymphocytes, and activating or adjusting CD8 + lymphocytes. TCM was also effective in delaying the progression of AIDS, prolonging longevity and had a long-term therapeutic effect on AIDS. Huang et al. [37] analyzed the effectiveness of TCM in the treatment of 729 HIV/AIDS patients in Tanzania. They showed that TCM could improve symptoms and immune function, and the effect was significant in CD4 < 200 cell/mm 3 . The composition of TCM is complex and diverse, and it is difficult to identify the mechanisms underlying its effects. Thus, convincing scientific data are lacking. Therefore, greater effort is needed for studies on the active ingredients, and in determining their composition, structure, mechanism, and effective dose. In order to achieve the efficacy of western medicines, purified active ingredients are required.
Clinical Studies of Acupuncture
Clinical data [38] show that acupuncture can enhance the immune system, has anti-viral effects, relieve symptoms of HIV/AIDS and prolong survival time, so that patients can maintain long-term survival despite infected status. Moxibustion treatment also initially showed potential for treating HIV/AIDS. It had features of relieving symptoms quickly without side effects, and was easily performed at low cost.
Four RCTs have reported that moxibustion, with main points Guanyuan (CV4), Shenque (CV8), Zusanli (ST36), Tianshu (ST25), are effective for AIDS-associated diarrhea [39] [40] [41] [42] .
Medical Care
In order to implement the State Council "Four Frees and One Care" policy, a pilot project named the "National [43] collected data from 8946 HIV/AIDS patients treated with TCM, and the results showed that TCM treatment was effective in relieving symptoms such as fever, asthenia, shortness of breath, loss of appetite, diarrhea, and skin rashes, of which the improvement of asthenia was the most significant. The CD4 count in the asymptomatic period which treated with TCM decreased by an average rate of about 12/mm 3 /year, less than the average natural rate of 30 -50/mm 3 /year [44] , whereas that of the AIDS patients which treated with HAART and TCM increased with time. TCM therapy is able to enhance and stabilize the immune function, improve the symptoms and signs, and improve the QoL.
Efficacy Evaluation Standards System
In order to reflect clinical efficacy of treatment of HIV/ AIDS with TCM scientifically and objectively, evaluation criteria have been revised by the State Administration of Traditional Chinese Medicine in 2007. Using evidence-based medicine methods, they analyzed clinical data obtained from literature and pilot projects carried out since 2004. Expert panels were convened several times. Having collected clinical observations of 512 cases in eight consecutive months in five areas with a high incidence of AIDS (Henan, Yunnan, Guangdong, Anhui and Beijing), "Outcome Assessment System of Treating HIV/AIDS with TCM" was formed. The system evaluated treatment from the perspective of patients, with self-reporting of symptoms, and utilized patient-reported outcomes (PRO) measurements, including the WHO-QOL-HIV, QoL scale localization studies, clinical staging of disease, and syndrome and evaluation measures. The main difference of evaluation criteria, between the current system and previous systems, was not only confined to laboratory indicators, but also included QoL, survival time and response to treatment. It has been initially approved.
Conclusions
The unique advantages of treating HIV/AIDS with TCM are that it is people-oriented, holistic, and the treatment is based on syndrome differentiation. It is characterized by low toxicity, persistent effects, enhancement of immune function, improvement of symptoms and QoL and reducing the incidence of opportunistic infections. Although considerable progress has been made in the treatment of HIV/AIDS with TCM, there have been certain problems. Firstly, the experimental studies and clinical applications have focused on developing Chinese medicine compounds, single herbs and effective components, more focusing on anti-HIV functions and the immune system. There has been a lack of the basic theory of TCM, separating from the holistic concepts and treatment based on syndrome differentiation. Secondly, there is a key problem in clarifying the effectiveness of treating HIV/AIDS with TCM. It is not known which aspects and disease stages of HIV/AIDS could be effectively treated with TCM. Furthermore, whether various evaluation indicators can be combined and agreed standards can be established remains to be resolved, and it remains difficult to determine the actual role of TCM using the existing immune parameters. Thirdly, there is no uniform standard of clinical diagnosis and treatment of HIV/ AIDS with TCM; its application is still based on the treatment of other diseases. In view of this, we should collaborate with clinicians to formulate national unified efficacy standards for treating HIV/AIDS with TCM. We need to screen Chinese medicine compounds further, including single herbs and effective components of multiple agents, and look for treatment strategies that are suitable for China. At the same time, research on the standardization of anti-HIV medicine, and into determining the active components of Chinese medicine and their structure, should be advanced in order to maximize the potential benefits of TCM.
